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, Abstract—Background: As many businesses reopen af-
ter government-induced restrictions, many public agencies
and private companies, such as banks, golf courses, and
stores, are using temperature screening to assess for possible
coronavirus disease 2019 (COVID-19) infection both for pa-
trons and for employees. Objective: We assessed the fre-
quency of a fever $100.4�F and other symptoms
associated with COVID-19 among patients in the emergency
department (ED) who were tested in the ED for the illness.
Methods: This is a retrospective review of data frompatients
who were tested for acute COVID-19 infection from March
10, 2020 through June 30, 2020 at two EDs within the same
health care system. Data collected included temperature, the
presence or recent history of COVID-19–related symptoms,
and COVID-19 test results. Descriptive statistics are re-
ported for presenting fever and other COVID-19–related
symptoms alone and in combination with presenting fever.
Results: A total of 6894 patients were tested for COVID-
19. Among these, 330 (4.8%) tested positive for active infec-
tion. Of these patients, 64 (19.4%) presented with a fever
$100.4�F ($38.0�C). Increasing the number of COVID-
19–related symptoms in combination with a presenting fever
$100.4�F increased the number of people who could be
identified as having a COVID-19 infection. Conclusions:
About a quarter of patients who were tested positive for
COVID-19 in our ED did not have a fever at presentation
$100.4�F. Using only temperature to screen for COVID-19
in the community setting will likely miss the majority of pa-
t available from the authors.
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tients with active disease. � 2020 Elsevier Inc. All rights
reserved.
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INTRODUCTION

The novel coronavirus disease 2019 (COVID-19)
pandemic has caused challenges in both medical and eco-
nomic communities worldwide. While many medical
systems dealt with an exponential increase in census
that left them short on resources to safely manage patients
and protect health care providers, other systems planned
for a surge of COVID-19 patients that never came, poten-
tially because of the government-issued stay-at-home or-
der, social distancing, nonessential business closures, and
public gathering restrictions to reduce the spread of the
virus and ‘‘flatten the curve.’’ As businesses such as
banks, golf courses, and restaurants reopen, many are us-
ing temperature screening as the primary way to assess
patrons and employees for possible COVID-19 infection.

Although elevated temperature is not specific to hav-
ing a COVID-19 infection, it has been considered a
main clinical finding of the viral infection among other
symptoms at initial presentation (1–3). However, a
fever is consistent with other potentially contagious
illnesses for which avoiding public places is also
beneficial to others. Many medical facilities are using
temperature in addition to wellness questionnaires to
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screen patients and staff (4,5). The question that remains,
however, is whether elevated body temperature is an
appropriate indicator of active COVID-19 infection or
if it should be used in combination with other clinical fac-
tors or history. Is elevated body temperature screening
giving the community a false sense of security, or is there
a shown benefit? The U.S. Centers for Disease Control
and Prevention (CDC) recommends checking tempera-
tures of manufacturing workers and employers at the start
of each shift to identify anyone with a fever $100.4�F
($38.0�C) or reported feelings of feverishness. The
CDC further recommends not allowing employees to
enter the workplace if they have a fever $100.4�F (6).
The CDC website offers no references to which these rec-
ommendations were based.

The purpose of this study is to assess the frequency of a
fever $100.4�F and other symptoms associated with
COVID-19 among patients tested for the illness when
they present to the emergency department.
MATERIALS AND METHODS

Design and Setting

This is a retrospective review of data from all patients
who were tested for acute COVID-19 infection from
March 10, 2020 through June 30, 2020 at two EDs within
the same health system with a shared electronic medical
record (EMR). One hospital is an urban-based academic
quaternary medical center with a Level 1 trauma center.
The other is a community-based hospital with an ac-
credited geriatric ED. The combined annual census is
approximately 85,000 patients. This study was approved
by the institution’s Human Research Protections Pro-
gram.

Participants and Data Collection

All patients presenting to the ED who were tested for
acute COVID-19 infection while in the ED or within
two hours of their triage temperature (if they were
admitted and tested after they left the ED) were included
in the study population. Data collected from the EMR us-
ing standard queries included clinical characteristics
including initial temperature, the presence or recent his-
tory of COVID-19–related symptoms, and COVID-19
test results.

The health system used two diagnostic tests during the
study period to assess for SARS-CoV-2, the Abbot ID
Now COVID-19 assay, and the ePLex SARS-CoV-2.
The Abbot ID Now assay is a rapid test that detects the
presence of virus RNA from direct nasal, nasopharyn-
geal, or throat swabs. The ePLex SARS-CoV-2 test de-
tects virus particles in clinical samples collected with a
nasopharyngeal swab and was conducted under the Gen-
Mark Diagnostics platform. Both tests were conducted
in-house at our institution’s clinical laboratory under
U.S. Food and Drug Administration Emergency-Use
Authorization (EUA).

Data Analysis

Fever was defined as a temperature$100.4�F. Symptoms
were identified from presenting complaints and provider
notes. Body aches included body aches, myalgia, or mus-
cle pain. Shortness of breath included shortness of breath,
difficulty breathing, or respiratory distress. Fatigue
included fatigue, weakness, malaise, or lethargy. Sinus
problem included congestion, rhinorrhea, or runny nose.
Sore throat included sore throat or pharyngitis. The re-
maining symptoms are reported as collected. Descriptive
statistics are reported for presenting fever and other
COVID-19–related symptoms alone and in combination
with presenting fever by test result. All analyses were
conducted with SPSS software (version 25.0; IBM
Corp, Inc, Armonk, NY).

RESULTS

Overall, 20,061 ED encounters took place between
March 10, 2020 and June 30, 2020, of which a total of
6894 patients were tested for COVID-19 infection.
Among those tested, 330 (4.8%) tested positive for active
infection. Of the 6564 (95.2%) patients who tested nega-
tive for COVID-19, 368 (5.6%) presented with a fever
$100.4�F ($38.0�C). Of the 330 patients that tested pos-
itive for COVID-19, 64 (19.4%) presented with a fever
$100.4�F. COVID-19–related symptoms were seen in a
lower percentage of patients who tested negative. A
descriptive summary of COVID-19–related symptoms
is presented in Table 1.

A fever $100.4℉ was also queried in combination
with the other symptoms that increased the number of
people who could be identified as having an active
COVID-19 infection. However, having combined symp-
toms is not specific to COVID-19 infection. Similarly,
the number of patients who tested negative for active
COVID-19 infection also increased when combining
symptoms, though the percentage was lower. Patients
presenting with a fever $100.4�F and with additional
symptoms included by COVID-19 test results are pre-
sented in Table 2.

DISCUSSION

Our results show that only about one-fifth of patients
who were diagnosed with COVID-19 in the ED pre-
sented with the recommended CDC cutoff of a fever



Table 1. COVID-19–Related Symptoms by COVID-19 Test Results for Patients in the Emergency Department, March 10, 2020
through June 30, 2020

Symptom, n (%) COVID-19 Detected (n = 330) COVID-19 Not Detected (n = 6564)

Presenting fever 64 (19.4) 368 (5.6)
Cough 213 (64.5) 1748 (26.6)
Recent fever or chills 193 (58.5) 1608 (24.5)
Shortness of breath 154 (46.7) 1890 (28.8)
Fatigue 65 (19.7) 1254 (19.1)
Body aches 59 (17.9) 420 (6.4)
Nausea or vomiting 52 (15.8) 1108 (16.9)
Sore throat 40 (12.1) 438 (6.7)
Loss or change in taste or smell 38 (11.5) 109 (1.7)
Diarrhea 34 (10.3) 558 (8.5)
Sinus problem 31 (9.4) 266 (4.1)
Headache 27 (8.2) 434 (6.6)

COVID-19 = coronavirus disease 2019.
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$100.4�F, which was the sixth most common symptom.
A combination of active fever and additional COVID-
19–related symptoms identified >80% of active
COVID-19 cases. Based on the findings in our study,
for places of business, such as banks and golf courses,
that are only using or considering using body tempera-
ture screening as an indication of COVID-19 infection,
four of five individuals with active COVID-19 could
potentially be missed. In other words, we found that fe-
ver alone is an inconclusive measure of symptom-based
screening for COVID-19 infection. Additional analyses
specific to other patient populations and health systems
are necessary to further validate these results. Nonethe-
less, it may be more beneficial for businesses to
consider adopting a combination of both fever and
symptom-based screening measures to further limit the
spread of COVID-19.

These results are similar to those of other studies look-
ing at different populations of patients. Qui et al. reported
that common symptoms for 36 children 0–16 years of age
were fever (13 [36%]) and dry cough (7 [19%]). Of those
with fever, four (11%) had a body temperature $38.5�C
and nine (25%) had a body temperature of 37.5–38.5�C
(7). Liu et al. reported 78 patients with COVID-19–asso-
ciated pneumonia. They assessed patients who presented
Table 2. Patients Presentingwith a Fever$100.4�F andwith Additio
2020 through June 30, 2020

Symptoms, n (%) COVID-19 Dete

Presenting with fever 64 (
Presenting with fever or recent fever/

chills
203 (

Cough or any of above 266 (
Shortness of breath or any of above 274 (
Fatigue or any of above 280 (
Body aches or any of above 282 (

COVID-19 = coronavirus disease 2019.
with fever and either progressed to become clinically
worse or improved and stabilized. They found that the
maximum body temperature at admission was signifi-
cantly higher in the progression group than in the
improvement/stabilization group (38.2�C vs. 37.5�C)
(8) They did not report the percentage of patients who
presented with a fever.

Tolia et al. reported on 283 tests ordered in the ED
setting, of which most patients did not have a fever and
only 10.2% tested positive for COVID-19 (9). Of the 29
patients with positive test results, only two patients
(6.9%) were reported to have presented with a fever.
Quilty et al. evaluated the effectiveness of thermal pas-
senger screening for COVID-19 infection at airport exit
and entry to inform public health decision making (10).
For the baseline scenario, they estimated that 44 of 100
infected travelers would be detected by exit screening
and that none of the cases would develop severe symp-
toms during travel, nine additional cases would be de-
tected by entry screening, and the remaining 46 would
not be detected. They concluded that because of the dura-
tion of the incubation period of COVID-19 infection, exit
or entry screening at airports for initial symptoms via
thermal scanners is unlikely to prevent passage of in-
fected travelers into new countries.
nal Symptoms Included by COVID-19 Test Result, March 10,

cted (n = 330) COVID-19 Not Detected (n = 6564)

19.4) 368 (5.6)
61.5) 1679 (25.6)

80.6) 2680 (40.8)
83.0) 3430 (52.3)
84.8) 4001 (61.0)
85.5) 4045 (61.6)
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Overall, it appears that routine temperature screening
alone will pick up a small minority of positive COVID-
19 patients in the community setting at nonmedical loca-
tions. Adding recent COVID-19 symptoms to the
screening process will improve sensitivity, but it appears
that CDC-recommended screening for manufacturing
workers using fever alone will miss many possibly posi-
tive cases of COVID-19. This is better than no screening
process, but the public should not have a false sense of
safety and security by use of the temperature only
screening technique. In addition, continued, stringent
use of appropriate personal protective equipment and
handwashing along with social distancing when appro-
priate is still necessary.

Limitations

Limitations of the study include the retrospective nature
of the data. There could be patients who had COVID-
19 screening symptoms that were not documented in
the medical chart or that were missed in the review of re-
cords. Although 100.4�F is often used as the temperature
threshold, numerous other thresholds are being used for
temperature screening. However, although using a
threshold of 100�F in our population only increased fever
at presentation to 24.8%, using the lower threshold did
not impact the proportions when combined with other
COVID-19–related symptoms. This study also summa-
rizes patient populations at two hospitals within a single
health system that may differ from other patient popula-
tions. Finally, in our query we did not include whether pa-
tients had been administered antipyretics before or during
their ED visit.

CONCLUSIONS

We conclude that most patients who tested positive for
COVID-19 in our ED did not have a fever of $100.4�F
at presentation. Using temperature only to screen for
COVID-19 will likely miss most patients with active dis-
ease and should be used in combination with additional
symptom screening. The presence of symptoms will
also likely change during the influenza season and should
be reassessed at that time.
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ARTICLE SUMMARY

1. Why is this topic important?
Communities that have reopened or that have consid-

ered reopening need more accurate measures than fever
alone to screen individuals for coronavirus disease 2019
(COVID-19) infection to prevent the spread of the virus.
2. What does this study attempt show?

Our study shows the need for more accurate and appro-
priate symptom-based screening measures to be used to
guide the economic reopening of communities amid the
COVID-19 pandemic. It also shows that fever alone is
not a sufficient marker of COVID-19 infection and thus
should not be the sole metric used for screening infected
patients in communities.
3. What are the key findings?

We found that fever is not present in all cases of
COVID-19. In fact, there are inconsistencies in the re-
ported and observed symptoms of COVID-19, none of
which have proven to be an effective screening measure
for detecting viral infection.
4. How is patient care impacted?

Allowing for premature reopening without safe, accu-
rate guidelines to prevent additional COVID-19 cases pre-
sents the risk of creating a false sense of security in
communities. This false sense of security creates a degree
of risk in spreading the virus that can further impact the
health system unnecessarily and reduce the ability to
care for COVID-19 patients and other patients in need
of health care resources.


